(19) Japan Patent Office (JP) (12) Public Disclosed Patent (A) (1 1) Public Disclosed Patent 

Application No. 
Tokkaihei 6*285044 

(43) Date of disclosure: October 11, 1994 

(51) IntCl 5 Classification No. In-house control No. FI Technical note 
A 6 IB 5/07 8825^C 


Screening claim: none Total claims 1 OL (total 8 pages) 


(21) Application No. Tokuganhei 5-80890 

(71) Applicant 000000376 


Olympus Optical Co., Ltd 

(22) Application date April 7, 1993 

(72) Inventor MasahiroKudo 


Olympus Optical Co., Ltd. 


2-43-2 Hatagaya, Shibuya-ku, Tokyo 


(72) Inventor Hitoshi Mtzuno 


Olympus Optical Co., Ltd. 


2-43-2 Hatagaya, Shibuya-ku, Tokyo 


(72) Inventor Sakae Takebata 


Olympus Optical Co., Ltd. 


2-43-2 Hatagaya, Shibuya-ku, Tokyo 


(74) Representative Patent Attorney Takehiko Suzue 


Continue on last page 


(54) [Invention name] Medical capsule 
detector system 
(57) [Summary] 

[Objective] To manufacture the medical 
capsule detector system that can detect 
capsule position safely without harm to the 
human body. 

[Composition] The medical capsule detector 
system 9 whh position detector of medical 
capsule placed in the body for body 
information that can be measured by means of 
wireless signal. The detector has external 
signal generator 6 to generate physical wave, 
and receiver 3 in the medical capsule 1 to 
receive wave signal from the generator 6, and 
transmitter in receiver 3 of capsule 1 to 
transmit body information being measured by 
the medical capsule to the outside, and 
calculation unit of position of receiver 3 
against generator 6 through signal from the 
transmitter. 


[Translated by Number] 

1 Medical capsule 2 Sensor 3 Magnetic detector coil 4 Circuit 5 Battery 6 Magnetic field source 7 detector 
9 Medical capsule detector system 
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[Scope of patent claims] 

[Claim 1] The medical capsule detector system with 
the following features. That is, the medical capsule 
detector system with position detector of medical 
capsule placed in the body for body information that 
can be measured by means of wireless signal. The 
detector has external signal generator to generate 
physical wave, and receiver m the medical capsule to 
receive wave signal from the generator, and transmitter 
in receiver of capsule to transmit body information 
being measured by the medical capsule to the outside, 
and calculation unit of position of receiver against 
generator through signal from the transmitter. 
[Details of invention description] 
[0001] 

[Field of industrial application] This invention is 
related to the medical capsule detector system that 
detects body information of the body through 
installation of the capsule inside the body from the 
body outside by means of wireless signal. 
[0002] 

[Conventional technology] In general, measurement of 
temperature, pH* piessure and. others of me body cayfty 
will require long time constraints i to the patient, and use 
the medical capsule in the body that transmits signal to 
the outside in wireless manner. In this instance, 
position of the medical capsule in the body cavity will 
be detected through X-ray photograph. 
[0003] 

(Topics of solutions in this invention] However, if X- 
ray can detect the medical capsule position in the body 
fully, bodies of the patient as well as the inspection 
technicians must be protected so as not to be harmed 
by X-ray. This will be a serious as well as difficult 
topic in the detection step. 

[0004] This invention is aimed at overcome the 
hardship above. Its purpose is to offer the medical 
capsule detector system that can detect the capsule in 
the body cavity safely and cause no harm to human 
being. 
[0005] 

[Means and actions to solutions of the topics] In order 
to find a solution to the topics above, this invention 
gives the following device. That is, the medical capsule 
detector system with position detector of medical 
capsule placed in the body for body information that 
can be measured by means of wireless signal. The 
detector has external signal generator to generate 
physical wave, and receiver in the medical capsule to 
receive wave signal from the generator, and transmitter 
in receiver of capsule to transmit body information 
being measured by the medical capsule to the outside, 
and calculation unit of position of receiver against 
generator through signal from the transmitter. 
[0006] Therefore, this device will allow detection of 
the medical capsule position in the body cavity without 
projecting X-ray from the outside, and use magnetic or 
other field that is safe to the human body. 
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[0007] 

[Application example] Now, we will explain about this 
invention by using figures. Figure 1 to figure 4 is the 
first application example of this invention. As shown in 
figure 1(a), the medical capsule detector system 9 has 
the magnetic field source 6 from the generator outside 
the body to give magnetic field, magnetic detecting 
coil 3 (figure 1(b)) as the receiver in the medical 
capsule I to receive magnetic field from source 6, 
detector of magnetic capsule 1 by detecting relative 
position of magnetic field detecting coil 3 against the 
magnetic source 6, and TV monitor 8 to display 
position of the medical capsule 1 in the tody cavity. 
[0008] As shown in figure 4$Se nta^hetic field source 
6 is a roiigh cubic sna^e with three magnetic 
generating coils perpendicular on the three axes. 
Driving circuit (source drive circuit) 23 will feed pulse 
current sequentially to each magnetic field generating 
coil of magnetic source 6 to create standard magnetic 
field in spatial position of x, y and z axes including the 
magnetic source 6. 

[0009] In addition, magnetic field detector coil 3 is also 
rough cubic shape with three magnetic receiving coils 
in three axes. This will detect magnetic field from the 
magnetic source 6 to confirm its own position. Each 
magnetic receiving cofl of magnetic field detector coil 
3 will have inductive current in each axis because of 
the standard magnetic field above. Next, the detector 
device 7 will calculate the magnetic field vector based 
on inductive current to find three-dimensional relative 
position of magnetic source 6 and magnetic field 
detector 3. In practice, magnetic field from the 
magnetic field source 6 as driven by the driving circuit 
(source drive circuit) 23 will be detected by magnetic 
field coil 3. Detected signal will be input and processed 
by a calculating unit (calculating circuit) through 
detecting circuit 10 to find relative position of the 
detector coil 3 against the magnetic field source 6. 
These details will be described later. 
[0010] As shown in figure 1(b), the medical capsule I 
has sensor 2 to detect the body cavity data, magnetic 
field detecting coil 3 to detect magnetic field from the 
body outside, circuit 4 to transmit detected signal 
externally, and battery 5 to drive the circuit 4. 
[0011] Figure 2 shows block diagram of circuit 4 
inside the capsule. Signal from magnetic field 
receiving coil 3x, 3y and 3z on each axis of the 
magnetic field detector coil 3 will be amplified by 
detecting circuit 10, 10, 10 that are connected with 
magnetic field receiving coD 3x, 3y and 3z. Next, the 
detector coil 10, 10, 10 will combine and create single 
multiplex signal by means of the first multiplexing 
circuit 12. At the same time, detecting signal of body 
cavity at sensor 2 will be input to the second 
multiplexing circuit 14 along with output signal of the 
first multiplexing circuit 12 through me amplifying and 
modulating circuit 13. 



Output signal from the second multiplexing circuit 14 is tbc 
multiplexed signal of signal of the magnetic field detecting 
circuit 3 and signal of sensor 2. The output signal will be 
input to carrying wave circuit 15 as transmission unit by 
connecting with tbc second multiplexing circuit 14, and will 
be transmitted to outside of the body by means of wireless 
signal Furthermore, signal Dnilttplcxing can be frequency 
dividing multiplex method, tune dividing multiplex method 
and others. 

[0012] The detecting unit 7 to find 3-dimensional relative 
position of magnetic field source 6 and magnetic detector coil 
3 has circuit as shown in figure 3. Signal from carrying wove 
circuit 15 from capsule 1 to the body outside will be input to 
the carrying wave modulating circuit 16 inside the detecting 
unit 7 to change into multiplex signal. This multiplex signal 
will be split by the first demultiplexing circuit 17 into 
magnetic field detecting coil signal and sensor signal. Here* 
sensor signal will be returned as detector signal after input 
into the demodulating circuit, and will be converted to data 
against detecting signal of sensor 2 by means of the display 
circuit 19. In addition, the magnetic field detecting coil signal 
will be split to detecting signal of each magnetic field 
receiving coil in the three orthogonal axes by means of the 
second de-multiplexing circuit 20. The signal will be input to 
the calculating circuit 21. 

[0013} Hie driving control circuit 22 will drive the three 
magnetic field generating coils on orthogonal axes of 
magnetic field source 6 one by one at constant time duration. 
In this instance, source coil detector signal from the driving 
control circuit 22 will be output to the calculating circuit 21 
so that signal form the magnetic field detecting field will 
detect change in magnetic field from the magnetic field 
generating coil of any axis of the magnetic field source 6. 
[0014] Calculating circuit 21 will calculate distance and 
direction of the magnetic field detecting coil 3 (or medical 
capsule t) against the magnetic field source 6 through the 
input signal. These data will be input to synthesis circuit 24 
along with data of body image (MRi, ultrasonic CT etc.) 25 
of the identical patient 11 at position of the magnetic field 
source 6. Next, the output signal of synthesis circuit 24 will 
be input of TV monitor 8 to show position of medical capsule 
I in the body cavity. Therefore, the medical capsule detector 
system 9 in this application example b safe to human body 
since position of the medical capsule 1 can be detected in the 
body cavity through magnetic field that is harmless, and 
without X-ray or other radioactive rays. 
[0015) Figure 5 to figure 8 show the second application 
example of (his invention. As shown in figure 5, the medical 
capsule detector system 30 in this example has near infrared 
light source 32 of xenon, halogen, laser and other good 
biological penetrating ray, photo diode type infrared ray 
detector 34 on the circumference of the medical capsule to 
detect infrared light from the source 32, detector to seek 
position by receiving signal form medical capsule 33, and TV 
monitor 36 to display position of the medical capsule 33 
within the body cavity. Furthermore, near infrared light 
source 32 is matrix array of light source 50 as shown in 
figure 8. 

[0016] Figure 6 shows the circuit block diagram In the 
medical capsule 33. It is obvious from the circuit that at first 
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detection signal from the infrared detector 34 will be input to 
the detecting and modulating circuit 7. Output signal of the 
detecting and modulating circuit 7 will be input to the 
multiplexing circuit 40 along with sensor detecting signal 
that is output from sensor 38 of the body information 
detection in die medical capsule 33 through the sensor 
detecting and modulating circuit 39, and is synthesized into 
single signal The single multiplex signal from the 
multiplexing circuit 40 will be input to the carrying wave 
circuit 41 and transmitted out of the body. Furthermore, 
signal multiplexing can be frequency dividing multiplex 
method, time dividing multiplex method and others as 
mentioned above. 

[0017] Circuit of me detector 35 is shown in figure 7. In this 
circuit diagram, single signal from the carrying wave circuit 
41 of the medical capsule 33 will be input of carrying wave 
demodulating circuit 42. Output of the carrying wave 
demodulating circuit 42 will be multiplex of sensor detecting 
signal and infrared light detecting signal The multiplex 
signal will be split into infrared light detecting signal and 
sensor detecting signal by means of Pre-denwltiplexmg 
circuit 43. Here, the sensor detecting signal will be returned 
to the detecting signal by means of the demodulating circuit 
44, converted and displayed under data of detecting signal by 
means of display circuit 45. In addition, the infrared light 
detecting signal as mentioned above will be input to the 
calculating and control circuit 47 through the demodulating 
circuit 46. The calculating and control circuit 47 will emit 
control signal to control switching on of the infrared light 
source 32, and will scan each light source 50 of the near 
infrared light source 32 successively with this control signal 
Susceptible light in the body cavity will be detected, and 
position of the medical capsule 33 will be calculated from 
relationship of the light source 50.... and detecting intensity 
of susceptible light in the body cavity, to this situation, if 
position of the near infrared fight source 32 and detected 
body 43 is known, position of the medical capsule 33 in the 
body cavity will be known. Furthermore, this information . 
will be output from calculating and control circuit 47 to TV 
monitor 36, to be displayed as position information of the 
medical capsule 33. 

[0018] Figure 9 shows another means to detect position of 
the medical capsule 60. The inside of bousing 61 of the 
medical capsule 60 will be equipped with pH measuring 
system 66 to measure external pH of bousing 61, 
communication system 67 to deliver pH mrbnnatioo of the 
pH measuring system 66 to the body outside, and battery 65 
to activate the pH measuring system 66 and commurjication 
system 67. In addition, medical capsule 60 will have image 
setting agent chamber 62 to store contrast agent for ultrasonic 
echo of the ultrasonic mcasurmg unit e.g. microbubble (not 
shown in the figure). The image setting agent chamber 62 
will connect with outside of the bousing 61 by means of 
nozzle 64. Furthermore, heat expanding actuator 63 is 
installed adjacent to the image setting agent chamber 62. 
[0019] The composition above has the medical capsule 60 
that is inserted to the body cavity orally and others. pH of the 
body fluid in the digestive duct of the body will be measured 
with pH measuring system 66 in the medical capsule 60. 
Next, resulting pH information will be transmitted as 
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electromagnetic wave to receiving system in the body 
by means of the communication system 67. 
[0020} The pH measuring system 66 and 
communication system 67 wilt be driven with battery 
65. To know the exact position of pH measurement, at 
first voltage of battery 65 will heat the beat expanding 
actuator 63. Expansion of the actuator 63 will press the 
image setting agent chamber 62 adjacent and the 
actuator, and contrast agent in the image setting agent 
chamber 62 will flow out of the medical capsule 60 
through nozzle 64. The released agent will obstruct 
susceptibility and reflectabiliry of ultrasonic echo, and 
will be taken as image of the ultrasonic observing unit 
Therefore, the data of medical capsule 60 positions in 
the body can be drawn with the ultrasonic observing 
unit In addition, position of the medical capsule 60 can 
be detected by using meghunin gatopentate instead of 
contrast agent in the image setting chamber 2, and use 
magnetic resonance unit instead of the ultrasonic 


[0021] Through description above, the medical capsule 
detector system in this invention is safe to detect the 
capsule position in the body cavity by using magnetic 
field or others that is harmless to the body, and will 
never use X-ray or other radioactive rays at all 
[Brief descriptions of figures] 
[Figure I] (a) Outline of the medical capsule detector 


system in the first application example in this 
invention, (b) Internal structure of the medical capsule. 
[Figure 2] Block diagram of circuit in the medical 
capsule. 

[Figure 3] Block diagram of circuit of the detector for 
the medical capsule. 

(Figure 4] Illustration of relative position detection 
from the magnetic field source and the magnetic field 
detector coil 

[Figure 5] (a) Outlines of the medical capsule detector 
system for the second application example in this 
invention, (b) Appearance of the medical capsule. 
[Figure 6] Block diagram of circuit in the medical 
capsule. 

[Figure 7] Block diagram of circuit of detector unit in 
the medical capsule detector system of figure 5. 
[Figure 8] Configuration of near infrared light source 
in the medical capsule detector system of figure 5. 
[Figure 9J Other means to detect the medical capsule 
position, (a) Non-active state of the capsule, (b) Active 
state of the capsule. 
[Explanations of legends] 

1, 33 ...Medical capsule, 3 ... Magnetic field detecting 
coil (receiver), 6 ...Magnetic field source (generator), 
7, 35 ^Detector, 9, 30 ^Medical capsule detector, 32 
.J4ear infrared light source (generator), 34 -.Infrared 
light detector (deceiver). 



[Translated by number] 

10 Detector circuit 12 First multiplexing circuit 13 Amplifying and modulating circuit 
14 Second multiplexing circuit 1 5 Carrying wave circuit 
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[Figure 1] [Figure 5] 



1*5 

I Medical capsule 2 Sensor 3 Magnetic field detecting coil 4 Circuit 5 Battery 
6 Magnetic field source 7 Detector 9 Medical capsule detector 



10 Detecting circuit 21 Calculating unit 23 Driving circuit 
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[Figure 3] 

JL 



16 Carrying wave demodulating circuit 1 7 First de-multiplexing circuit 18 Demodulating circuit 
1 9 Display circuit 20 Second de-multiplexing circuit 21 Calculating circuit 22 Driving and control 
circuit 23 Source drive circuit 24 Synthesis circuit 25 Data 


[Figure 6] 


£ s I ! 


34 In&ared light detector 37 Detecting and modulating circuit 38 Sensor 39 Sensor detecting circuit 
40 Multiplexing circuit 41 Carrying wave circuit 
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42 Carrying wave demodulating circuit 43 Pre-demodulating circuit 44 Demodulating circuit 
46 Display circuit 46 Demodulating circuit 47 Calculating and control circuit 

[Figure 9] 
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